Using disaccharides to enhance in vitro and in vivo transgene expression mediated by a lipid-based gene delivery system.
Lipid-based vectors have been widely applied to in vivo and in vitro gene delivery. Disaccharides can effectively stabilize lipid membranes. This study examined whether disaccharides could enhance the transgene expression mediated by lipid-based vectors. Different disaccharides were incorporated into the vectors prepared with DOTAP/protamine/DNA (LPD) or with DNA/cationic liposomes containing DOTAP, DOTAP/Chol, DOTAP/DOPE, or DC-Chol/DOPE. The levels of transgene expression and internalized plasmid of CHO cells were represented by the percentages of GFP-positive cells and the fluorescence intensity of ethidium-monoazide covalently labeled plasmid, respectively. The vectors containing either cellobiose or trehalose were also intravenously injected into mouse tail vein to investigate the potentials of in vivo applications. For enhancing the transgene expression, cellobiose was found to be effective for all the vectors whereas maltose decreased the effectiveness of DOTAP/Chol liposomes and LPD. For the internalization of plasmid, most disaccharides were able to increase the cellular delivery of DOTAP, DOTAP/Chol, and DOTAP/DOPE liposomes, but caused decreases in the cellular entry of DC-Chol/DOPE liposomes. An approximately linear correlation between the internalized plasmid and the transgene expression was observed for all the treatments in this study. When the vectors were administered to mouse by intravenous injection, 10-fold and 3-fold increases in the luciferase expression of lung were observed for DOTAP liposomes containing 330 mM cellobiose and trehalose, respectively. This study showed that using trehalose and cellobiose with a lipid-based delivery system provides a straightforward approach to effectively enhance both in vitro and in vivo transgene expression.